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Abstract
This thesis investigates the relationship between Foreign Direct Investment (FDI) and domestic
investment in Turkey during 2005Q1-2016Q2 to see if there is a crowding-in or crowding-out
relationship. Sectoral FDI data for manufacturing, agriculture and service are employed and gross
fixed capital formation is used as a proxy for domestic investment. GDP and export are used as
control variables. A VAR model estimates negative coefficients of sectoral FDI on domestic
investment indicating that there is some crowding-out in Turkey during 2005Q1-2016Q2 although
not one-for-one. These negative effects are concentrated in the manufacturing sector.
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1. Introduction
As countries open their borders, policymakers want to understand the effects of Foreign
Direct Investment (FDI). “Opening up the borders” includes various measures of globalization
including international trade, investment and integration of cultures. For several decades, the world
economy has been increasingly globalizing with the help of liberalization of global trade,
internationalization and technological developments. Developing countries, emerging economies
and transition countries have been increasingly using FDI to achieve greater economic
development, income growth and employment opportunities.

Companies in developing countries need FDI since multinational corporations may
increase proficiency with international sales. In 2017, developing countries received 37 percent of
total global FDI and they got 43 percent of the world’s investment (WTO, 2017). FDI provides
crucial innovation and capability to developing countries as access to great know-how fosters
linkages with local firms and provides a boost for their economy (Alforo, 2003). FDI stimulates
the economic development of the participant countries. Profits generated via FDI can be reinvested
and in turn those investments will create new FDI opportunities to the developing countries.
Because most countries have import tariffs, it is easier for the developing countries to eliminate or
limit these tariffs with the help of minimum stake obtained in a foreign country through FDI. FDI
is also beneficial to the developing countries since that it improves human resources by raising
education and developing skills. FDI brings foreign workers and those workers experience new
cultures, ideas and skills which can help developing countries.
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WTO’s report for 2017-2018 explains that FDI benefits include acquiring technical
know-how, augmenting skills of workers, increasing productivity, creating jobs, raising wages and
opening new areas of business to local firms. FDI creates these developments with enhancement
of efficiency by using the transfer of technology, marketing and management skills and better
practices to be applied at home (WTO, 2018).

FDI inflows enhance a country’s human, technological and organizational capital which
increases its competitiveness in the international markets. In addition to that, FDI provides a
necessary source of funds for new investments or funds needed for improving existing
investments. One of the main advantages of FDI is the technology transfer that has considerable
importance for a developing country which can imitate or improve the investment by this imported
technology. Last but not least, FDI is a tool to shrink current account deficit by promoting exports
and reducing imports.

FDI is often contrasted with "hot money" inflows since it is much more difficult to
reverse. Quick reverses of hot money create currency crises. FDI is broadly considered to be the
most stable form of capital flow both in normal times and crisis periods. FDI includes mostly fixed
assets and is illiquid and difficult to sell in crisis. FDI is also motivated by long term profitability
expectations related to a country’s fundamentals rather than speculative events and interest rates
changes.

While FDI has many positive impacts, it may also crowd out domestic investment.
Policymakers want to carefully manage FDI inflows. The issues that need to be addressed are not
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only the magnitude and direction of the relationship between FDI and economic growth but also
FDI’s association with some economic growth determinants such as domestic investment. Due to
the decreasing competitiveness of the local firms, who cannot compete with efficient and
technologically superior MNCs, FDI may have a crowding-out effect on domestic investment in
developing countries. Another reason why MNCs crowd-out domestic investment is that MNCs
enter to the sectors which previously monopolized by domestic firms.

There are other negative impacts of FDI on host countries other than crowding-out effect
on domestic investment. Most of the times governments change their labor laws per MNCs needs
and they exploit the labor by making them work for longer hours and don’t pay them decent wages.
Additionally, new companies harm the natural resources by extracting them in substantial amounts
and selling them to the home country for a cheaper price.

Each country have their market failures, imperfect information and different levels of
development. All has to be taken into account while considering constituting a suitable strategy on
foreign investments. One size can not fit all.

Turkey has a very profitable geographical location and a huge domestic market. Due to
these characteristics, Turkey attracts multinational companies as being a global business location.
With policies removing the barriers to FDI, incentives and new tax policies, it has been keeping
attention of the foreign investors ever since. Turkey had high levels of FDI in a variety of sectors
between 2005 and 2016. Turkey has a wealth of natural resources like boron, coal, iron, zinc,
chromium, copper and silver. These sectors are very underdeveloped and have lots of opportunities
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for the investors. These opportunities are also available for heavy industry and engineering works.
Agriculture and textile sectors need equipment. Agri-food businesses seek new developments. The
automobile industry and the health sector are rising and provide FDI opportunities.

Tourism is one of the Turkey’s key sectors and it is developed in the big cities of Turkey
like Istanbul, Izmir, and Ankara as well as Cappadocia and the coast. Beside this, tourism sector
still has a large potential to be discovered by the investors. Turkey’s geographical positioning
between Europe and Asia is very important and it creates great opportunities.

Turkey has an important agriculture and food industry that employs 20 percent of the
country’s working population to produce around 6 percent of the country’s GDP in 2016.
Agriculture and food industry’s financial contribution to GDP rose by 40 percent from 2002 to
2016 and it became USD 52.3 billion in 2016 (WTO, 2017). That is why FDI and domestic
investments are crucial to analyze in agriculture sector as one of the leading sectors in Turkey.

Manufacturing is another leading sector for FDI. FDI flows to Turkey were USD 12
billion in 2016. Unlike most countries in the neighborhood, which mostly rely on oil,
manufacturing is about 50 percent of the total FDI inflows into Turkey in recent years, which
shows the diversified industrial structure in Turkey. Manufacturing industry had around 79 percent
increase in the beginning of 2000’s mostly on the office, computing machinery and automobile
industry. Due to this increase, manufacturing was an important variable to examine for this
research.
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Nearly half of the population are employed are in the services sector while the industrial
sector has around 18 percent (World Bank, 2018). Transportation, communication, tourism and
financial sectors are the leading industries for the services in Turkey. The Turkish banking sector
is one of the most vital and expansive in East Europe, Middle East and Central Asia. After times
of low FDI, in 2007, Turkey attracted USD 21.9 billion and increased its levels in the following
years.

Turkey liberalized its telecommunications in 2004. In 2015, Turkey ranked 15th for
internet usage in the world (CIA World Factbook, 2018). Ataturk Airport is the 11th busiest airport
in the world. With pipelines, roadways and merchant marines, Turkey is an important hub of
transportation for its neighbors.

Due to the reasons mentioned above agriculture, manufacturing and service industries
were worth discussing for this thesis research.

This study examines the relationship between Foreign Direct Investment and domestic
investment while controlling for the effects of Gross Domestic Product and export. The analysis
is conducted for the period of 2005/Q1-2016/Q3 in Turkey. With this examination, it is anticipated
that this contemporary attempt will unveil the nexus between FDI and domestic investment and
this will provide beneficial feedback to the academics and policy makers.

This paper is organized as follows. In the second part of the study, literature review is
conducted on the relationship between FDI and domestic investment. In the third part, after
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introducing data and conducting the pre-test and post estimation examinations such as stationarity
and multicollinearity, the econometric models are introduced, and the empirical results are
interpreted.
2. Literature Review
Karluk (1982) talks about the extent of foreign firms containing foreign capital in
Turkey. In addition, Karluk examines the relationship between FDI of different industries like
manufacturing and services with domestic investment and furnishes examples. In Turkey, he
conducted questionnaires to 51 of 146 firms. Like some other researchers, he found that FDI inflow
was insignificant.

The countries that consider FDI as a source of foreign financing for economic growth
by attracting investments and transferring more advanced technologies to the country may have
more qualified labor as well as increased level of production and exports (Ipek and Kizilgol, 2015).
This is an example of a spillover that might enhance the productivity as a whole.

Literature concerning with the relationship of FDI and domestic investment have been
examined in two different ways: some of them use macro-level data and some others use firmlevel data. The resulting conclusions of the both examination techniques are still ambiguous. Some
of the studies found that FDI decreases country’s domestic investment while some others find that
FDI stimulated domestic investment, and others find no effect.

Feldstein (1995), used the data for OECD countries for 1970’s and 1980’s and
concluded that each USD of outward FDI decreases domestic investment by 1 USD. While most
9

of the researchers have studied the effect of inward FDI in terms of economic growth and domestic
productivity in the host country (Aitkan and Harrison, 1999; Hubert and Pain, 2001; Blonigen and
Wang, 2005), some economists also examined another aspect, the effect of FDI on domestic
investment.

In this study, it is attempted to answer the relationship between the sectoral FDI in
Turkey and domestic investment. If FDI decreases the domestic investment, it is a crowding-out
affect, also a crowding in happens when inward FDI increases domestic investment in the host
country. FDI can crowd out the host country’s domestic investment because of the multinational
corporations’ efficiency and proficiency. They may tend to take over the domestic firms with their
skills. Crowding-out also happens if Multinational Corporations (MNCs) finance their investments
in the host country by loans. This behavior increases the host country’s interest rates drastically
(Harrison and McMillan, 2003). On the other hand, when FDI stimulates the domestic investment
it may grow some new industries. FDI may lead to the establishment and development of some
local industries that at some point local production and domestic investment overtake FDI
(Markusen and Venables, 1999). Most of the researchers examined the FDI and host country’s
domestic investment either found out a neutral or crowding out effect of FDI. Van Loo (1997)
examined this relationship in U.K. and concluded that FDI increased the competition of the
products and decreased the profits of domestic firms.

On the other hand, Berenztein et al. (1998) used the data for 69 least developed countries
from 1970 to 1989 and found out that total investment increased around two percent the increase
in the FDI. Berenztein’s finding was not stable with the different model and variable examinations.
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Agrawal (2000) examined the relationship between FDI and domestic investment in five South
Asian country between 1965 and 1996 and concluded that two variables were complementary to
each other. Similar to his finding, Ang (2008) also concluded that FDI is complementary to private
domestic investment in Malesia between 1960 and 2013.

Most of the prior literature have been focused on the FDI’s effects on the economic
growth of developing countries. Some of the studies using FDI as explanatory variable in their
growth regressions are Blomstrom, Lipsey et al. (1994), Levine et al. (1992).

Latter literature started questioning FDI’s benefit to the host countries. Most of the
researchers examined the relationship between FDI and domestic investment. When FDI inflows
produce new goods and services, which were not being previously supplied by domestic firms,
this may increase domestic investment as foreign firms will not compete with or replace the local
industries and production in the host country. Calvo et al. (2002) intended to explore the
relationship between FDI, economic freedom and economic growth with a panel data analysis on
a sample of 18 Latin American countries between years 1970-1999. Their results suggest that FDI
is positively correlated with the economic growth in the host countries for the sample years and
countries considered in their examination.

On the other hand, Misun J. et al. (2002) examines a case when multinational
corporations enter the domestic markets to produce goods and services which were already being
produced by the domestic firms. This is a case were FDI drives domestic investment and firms out
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of the market. Also, there can be cases when FDI enters the country to produce non-tradable goods,
where at last FDI takes over the domestic investment in the host country.

Another important way of examining the relationship between FDI and domestic
investment by the researchers were technological advantages associated with FDI. This example
was examined by researchers like Findlay, R. (1978) and Agosin, M. (2005). FDI often brings
along technology and better management techniques to the host countries. These skills give
superiority to the foreign firms over domestic firms which eventually causes replacement of
domestic firms with better foreign companies and inefficient domestic companies.

There are generally two types of studies in literature: those that look at broad panel of
countries and those that concentrate on particular countries. In this study, Turkey will be in the
focus for examination. Some of the examples from other literature focus on broad panel of
countries. Jude (2014) which focuses on 10 CEEC countries used explanatory variables like
regional flows, financial openness and volatility. Agosian and Machado (2005) tested growth,
investment-GDP ratio and growth of GDP as explanatory variables where they ran an analysis for
a panel of 36 developing countries during 1971 to 2000 and fail to make a general conclusion about
the effect of FDI on domestic investment. They found crowding-in effects in Asia, crowding-out
effects in Latin America and neutral effects in Africa. Morrissey and Udomkerdmongkol (2012)
used a larger sample of countries and concluded that FDI crowds out domestic investment between
1996-2009. They examined how this relationship may be affected by governance. Sadig, A. (2013)
used explanatory variables of growth rate of real GDP, inflation rate, gross national saving,
exports, imports, schooling, credit to private sector, broad money supply, real effective exchange
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rate, institutional quality, political risk, FDI and domestic investment on a broad data from 121
developing and transition economies over the period of 1990-2010 and his results suggest that FDI
negatively impact the rate of domestic investment. Same conclusions reached by Ndikumana and
Verick (2008) for a panel of 38 African countries between years 1970 and 2005.

Effects of the FDI on domestic investment are generally determined by the production’s
or investment’s characteristics of complementarity and substitutability. If FDI in a country
produces substitute goods for what is already being produced, it may cause crowding-out effect
especially on the companies of domestic country with low efficiency. On the other hand, FDI will
stimulate domestic investment if it helps production of complementary goods which will use some
raw materials from the domestic market. Latter example has been examined in the research of Loo
(1997) and Buffie (1993). Loo (1997) used variables as gross national expenditure, full capacity
output, gross fixed capital formation and FDI. Loo’s study measured the impact of FDI on total
investment in Canada. Buffie (1993) considered a panel data of Pakistan, India and China between
1988 and 2008. Three variables, employment, FDI and GDP were used for the empirical
investigation. Buffie’s results are similar to Ndikumana and Verick (2008) that FDI negatively
impacts the rate of domestic investment.

In addition to the above determinants mentioned in the previous literature, additional
variables such as macroeconomic fundamentals, political stability and magnitude of natural
resources have been used in some researches and proved to have relationship with FDI (Asiedu,
2005).
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From above discussions, it is very obvious that the relationship of FDI and domestic
investment is not straightforward since it depends on different aspects and variables changing from
one country to another and one period to another. Relationship between FDI and domestic
investment becomes an empirical question where only data can help clear the ambiguity one
country at a time. This research aims to clear this ambiguity by questioning the relationship
between sectoral FDI and domestic investment for Turkey between 2005 and 2016.
3. Empirical Analysis

The primary aim of this study is to explore the relationship between FDI and domestic
investment and to do that, Vector Autoregressive (VAR) model is used. VAR models are generally
used for multivariate time series. The structure is that each variable is a linear function of past lags
of itself and past lags of the other variables. To determine the optimal number of lags, different
information criteria are employed and results are indicated further in the analysis. First, I discuss
which variables are most important in FDI and consider their order of integration.
3.1. Data
FDI into Turkey has increased over time although after 2003, following the good
economic recovery and European Union accession period of Turkey, FDI inflows accelerated.
USD 10.03 billion of FDI in 2005 reached a share of 1% in the world and 2.93% in developing
countries.

Why FDI in Turkey? It is crucial to note the reasons attracting the FDI inflow to Turkey.
Turkey’s low-cost platform for export to Europe with good transport links due that it is close to
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MENA and former Soviet Union with reasonable stability attracts FDI. Turkey’s large and
growing domestic market encourages FDI. Inflows into Turkey are motivated by the rapid
expected growth in market size and also increasing expected rate of return of supplying to Turkish
market. Tataoglu and Glaister (2000) mentioned the highest ranked motives are market
development and relative competitive positions in the new markets. The integration process of
Turkish economy with the EU and market size had positive effects on the FDI inflow to Turkey
between 2005 and 2016 and these affects mentioned in the researches like Halicioglu (2001).

Turkey’s major destinations for exports are Germany, United Kingdom, Iraq, Italy and
United States; its major sources of imports are China, Germany, Russian Federation, United States
and Italy (World Bank, 2018). International Investors Association (YASED) Chairman Ahmet
Erdem mentioned that Turkey offers good potential and attractive opportunities for the
international direct investors, particularly Europeans (Daily Sabah, 2018).

It is important to analyze the relationship between FDI and domestic investment
especially on the leading sectors of Turkey to see the benefits or harms to the local industry and
country as a whole. Existing researches do not talk about the sectoral FDI and its effects on the
domestic investment in Turkey. As a result, an update to the previous literature is needed and this
research aims to fill the gaps and enlighten the way of the literature.

Figure 1 below shows the trend of FDI and domestic investment in Turkey during 20052016. While FDI appears to remain low and stable, domestic investment has been on the rise
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despite some fluctuations. Therefore, by eyeballing, it is not easy to extract useful information
about the relationship between FDI and domestic investment.

Figure 1: Foreign Direct Investment and Domestic Investment, 2005/Q1-2016/Q3

Source: CBRT

There are a large body of literature concerning about the spillover effects of FDI. A
study by Borenzstein, De Gregorio, and Lee (1995) covering 69 developing countries suggests that
a 1% increase in FDI could lead to an increase of 0.8% in GDP per capita in the host country.
Likewise, Kumar and Pradhan (2002), after analyzing 108 developing countries, point out that
there is a positive link between the FDI and economic growth during 1980-1999. Moreover,
despite some empirical findings that show FDI crowding-out domestic investments in some
countries, other studies show a positive effect on domestic investments. On the other hand, Kogut
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and Singh (1988) conducted an empirical analysis in 73 countries and indicated that FDI has
limited or no effect on the economic growth.

Traditional view explains that FDI complements the domestic investment. This view is
summarized by Mello (1999), when FDI is directed to a sector in which domestic investments are
concentrated, domestic firms are piling up or increasing their capital stocks in order not to suffer
from competition. This situation is defined as “deepening of the capital”. If FDI goes to the sectors
in which domestic investments are low, domestic firms will be positively affected from the
competition that will arise in these sectors. Taking into account 58 countries during 1978-1995,
Bosworth and Collins (1999) find that 1-USD increase in FDI leads to a 50-cent increase in
domestic investment.

Despite these empirical findings of the researchers, the linkage between FDI and
domestic investments are still remaining unambiguous. Aside from the complementary effect of
FDI, to the domestic investment, it has also substitution effect which affects the level of domestic
investment negatively. If FDI produces substitute goods, it might crowd-out inefficient domestic
firms due to the high productivity it brings into the country (Gocer et al., 2012).

Data used in this study are gathered from different sources such as Turkstat and Central
Bank of Republic of Turkey (CBRT) for the 46 quarters from 2005Q1-2016Q2. Names,
explanations, and sources of the data can be found in Table 1 below:
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Table 1: Data Sources and Explanations

Variables

Explanations

Sources

Gross Fixed

Total value of a producer’s acquisitions, less disposals, of TurkStat

Capital

fixed assets during the accounting period plus certain

Formation

specified expenditure on services that adds to the value
of non-produced assets.

Sectoral FDI

FDI Sectors are: Agriculture, Manufacture, and Service

Central
Bank of
Republic of
Turkey

GDP

GDP by Income Approach - Current Prices

Central

(TURKSTAT) (TRY Thousand)

Bank of
Republic of
Turkey

Export

Export of Turkey

TurkStat

The descriptive statistics of all the variables used are given below. The mean of
agriculture FDI is 17,515.84 thousand USD which is the lowest. Manufacture and service FDI both
have larger mean and standard deviation indicating that FDI inflows to these sectors are larger than
that of agriculture and dispersion from mean in manufacture and service sector is higher.
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Among all the variables, domestic investment has the highest standard deviation. The
mean and standard deviation of GDP are also very large and place the second compared to all other
variables.

Table 2: Descriptive Statistics

Variable

Mean

Std. Dev

Agriculture FDI

17515.84

21559.57

Manufacture FDI

2010161

1582590

Service FDI

2920676

2278508

GDP

345000000

145000000

Domestic Investment

632000000

235000000

Export

194000000

8511056

The time period is dictated by data availability since TurkStat did not declare this data
as of 2016/Q3.
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Plots of the data for different sectors are provided below. Plotting data before moving
to the analysis is very beneficial because eyeballing can sometimes tell the structure of the data.
The first group of plots show sectoral FDI. Manufacture and service FDI inflows are larger than
agriculture FDI. Moreover, plot does not present explicit stationarity.

Figure 2: Agricultural Foreign Direct Investment, 2005/Q1-2016/Q2

This examination of the agricultural FDI has been done for the years between 2005/Q3
and 2016/Q2.
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Figure 3: Manufacturing Foreign Direct Investment, 2005/Q1-2016/Q2

Figure 4: Service Foreign Direct Investment, 2005/Q1-2016/Q2
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These examinations of the manufacturing and services have been done for the years
between 2005/Q3 and 2016/Q2.

The second group of plots are about GDP. At first sight, one can easily see the trend of
the plots explaining that GDP data may be non-stationarity. GDP of Turkey has been on the rise
during 2005-2016. If stationarity is confirmed via formal test such as Augmented Dickey Fuller
then the detrending of the data should be applied by taking first difference in log and this process
should be applied to all data that are not stationarity.

Figure 5: GDP, 2005/Q1-2016/Q2
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Domestic investment in Turkey exhibits some degree of fluctuation during 2005-2016
but as in GDP, domestic investment has an upward trend in so one can imply that domestic
investment may be non-stationarity as well.

Figure 6: Domestic Investment, 2005/Q1-2016/Q3

The last plot represents the export of Turkey during 2005-2016. Aside from some
interruptions, exports have steadily increased implying that the degree of openness has been
improving in the last terms. This data may also tell us about the possibility of stationarity which
will be discussed in the next section.
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Figure 7: Export, 2005/Q1-2016/Q3

Figure 8: Sectoral Foreign Direct Investment, 2005/Q1-2016/Q2

Source: CBRT
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Of course various studies from the IMF and other academics identify other explanatory
variables affecting FDI that should be incorporated in a panel data framework. Additional variables
are related to cross-border investment decisions including market size, domestic labor market
conditions, cultural and language differences, exchange rate stability as well as the governmental
and geographical indicators. Krugman and Vernables (1995) and Cheng and Kwan (2000) argue
for educational variables and the role of human capital accumulation. Cheng and Kwan (2000)
explained that none of the educational variables like percentage population with primary high
education have positive significant effects on FDI.

Other panel studies of FDI include data on corruption and transparency indexes. While
corruption is an important factor in FDI, over the time span considered here, Turkey's level of
corruption did not change much.

Figure 9: Corruption Perceptions Index of Turkey

Source: Transparency International
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Turkey scored 40 points out of 100 on the 2017 Corruption Perceptions Index reported
by Transparency International. Corruption Index in Turkey averaged 39.33 Points from 1995 until
2017, reaching an all-time high of 50 Points in 2013 and a record low of 31 Points in 2003.
Corruption index of Turkey was roughly 40-45 points out of 100 between 2005 and 2016. Despite
the spike in the years 2008-2009 in the global crisis it didn’t show much volatility. That is why
corruption perceptions index was not used as an explanatory variable in this research.

Similar arguments hold for regime stability, The AK Party, which came to power in
2002, brought an end to an era of political instability with President Erdoğan as chairman between
years 2005 and 2018. The reason this thesis research omitted the regime stability as an explanatory
power was stability created by AK Party governance.

After the data studied here, in July 2016, the AK Party government survived a coup
attempt which saw conflicts on the streets of Istanbul and Ankara that left 256 people dead. The
authorities detained thousands of soldiers and judges on suspicion of involvement in the attempt.
Later studies will have to examine the impact of that instability of FDI.

Intellectual property and other measures of property rights are also important for FDI.
Looking at the intellectual property law, in 1995, Turkey started the necessary researches for
providing a strong and modern intellectual and intellectual property rights system. The roads taken
by Turkey in the previous years in the field of intellectual and industrial property rights can be
seen in various laws, decree laws and regulations.
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Figure 10: Intellectual Property Law, Patent Protection and Copyright Protection of
Turkey

Source: Intellectual Property Law Index, 2018

Looking at the figure, Intellectual Property Law, Patent Protection and Copyright
Protection they have been relatively stable over the years of 2005 to 2016. This is the reason that
this thesis research did not include any of those variables as an explanatory variable.

International Property Rights Index states that:
Turkey’s IPRI score increased by 0.357 to 5.282 placing it 12th in the Central Eastern Europe
and Central Asia region and 66th in the world. Turkey is classified by the IMF as part of the
Emerging and Developing Europe group and by the World Bank as Upper middle-income
country. Turkey’s Legal and Political Component decreased by -0.37 to 3.556 with scores of
3.437 in Judicial Independence, 4.676 in Rule of Law, 1.503 in Political Stability, and 4.607 in
Control of Corruption (IPRI, 2018).
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Exchange rates are also important for FDI. The nominal exchange rate is the number of
units of the domestic currency that can buy a unit of a given foreign currency or in our data, bundle
of currencies. These currencies are the 67 trading partners’ currencies of Turkey If the nominal
exchange rate decreases, this means there is a nominal appreciation of the currency.

In 2005, the nominal exchange rate of Turkey was 91.66. In 2010, the rate made a peak
with 102.48 with the effect of crisis but after that it had a decreasing trend with the nominal
exchange rate of 79.7 in 2016. From above mentioned information, it can be easily said that there
is a nominal depreciation of the currency. Although some nominal variables are unstable, the real
underlying rate is much less volatile. So, inflation and the real exchange rates of Turkey for the
period between 2005 and 2016 are worth considering for the better understanding the exchange
rate’s stance.
Figure 11: Inflation of Turkey

Source: World Bank
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Looking at the inflation rates between 2005 and 2016 in Turkey, it can be easily
observed that there are ups and downs and trend has started to increase after 2014. Between 2005
and 2016 it remained around 8-10 percent but it saw a drastic increase in the crisis years. There
are lots of researches examining the relationship between FDI inflows and inflation in countries.
There has been literature concluding that there is a negative relationship between inflation and
foreign direct investment is due to the fact that increasing level of prices in a country results in
rising production costs. That is because of the rise in input prices, cost of raw material, wages of
labor, land prices and cost of capital. Due that throughout the 2005-2016 time span, there is not a
significant effect of the inflation rates on the relationship between sectoral FDI and domestic
investment, in this research, we did not take into account as an explanatory variable. A further
investigation would be to analyze it as an explanatory variable for the recent years in Turkey which
faces high inflation and exchange rates.

Figure 12: Real Broad Effective Exchange Rates of Turkey

Source: Bank for International Settlements
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Real effective exchange rates are calculated as the weighted averages of bilateral
exchange rates adjusted by relative consumer prices (FRED, 2018). Over the time period
considered in this research, real effective exchange rates were around 85-95 points and remained
around this value. Again some volatility can be observed before, during and after the crisis period.
Aside from that, real effective exchange rates remained stable and that is why this research did not
include the variable. BIS data of Real Broad Effective Exchange Rate for Turkey shows that the
rate is around 90-100 and it does not have big fluctuation.

As with political stability, there have been recent drastic changes in exchange rates but
the data considered here ends before these drastic changes.

Some of the other studies investigated the role of government policies, trade policies
and financial management skills while making FDI and domestic investment decisions. Barnes
and Davidson (1994) was concerned with the tariffs, Raines and Brown (1997) worked on
subsidiaries and taxes while some others investigated the regulatory regime. These have not had
major changes in Turkey over the period studied.

Over the past few decades, the finance and manufacturing sectors have been gaining
attention at most for the FDI in Turkey. Impact of sectoral FDI on domestic investment mostly
focuses on whether FDI is a complement or a substitute for the domestic investments.

Looking across national economies, in cases where liberalization policies, economic
policies enacted, trade policies, tariff liberalization, information technology. FDI created vital
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economic effects by providing accessibility to new markets, low cost production, new technology,
new products, labor and management skills.

To reiterate, the impacts of FDI on domestic investment can be positive or negative
depending whether they are complements or substitutes. If FDI produces substitute goods, it can
crowd out inefficient domestic firms. On the other hand, if FDI helps production of complementary
goods or it uses input from domestic markets, it can crowd-in domestic investment.

It is important for this research to examine the effects of FDI on leading sectors of
Turkey which are agriculture, manufacturing and services on domestic investment. This kind of a
research is unique in the literature and this research aims to brighten the way of further research
on causality and relationship between sectoral FDI and domestic investment in Turkey.

Some other omitted variables used by researchers include real exchange rate, inflation,
intellectual property law, regime and political stability, corruption and transparency index. While
these are important factors for FDI, over the time span considered in this thesis research, either
these levels did not change much or will not have meaningful relationship with our variables.
Similar arguments can be said for the labor costs, discount rate and country risk which have been
investigated by Bilgili et al. (2012).

On a paper considering the movements of FDI in Turkey and dynamics of Turkey using
Markov Regime Switching Models. Bulut and Coskun (2015) investigated the effects of FDI on
domestic investment for Turkey between years 2002/Q1 and 2014/Q3. They used the time series
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analysis and observed that FDI and GDP have long term effect on domestic investments. In the
short term, FDI would crowd-out domestic investment. This effect decreased and reversed with
time. Bulut and Coskun (2015) concluded that with the causality analysis it can be seen that FDI
and GDP are important factors for domestic investments.

Duzgun (2008), examined the effects of FDI on investment of Turkey between years
1991-2004. Duzgun used Engle Granger Cointegration and Granger Causality methodologies.
Duzgun used FDI and domestic investment as variables and conducted causality test. Their
empirical results show a cointegration relationship between the variables and an indirect causality
from domestic investments to FDI.

Acikalin (2005), examined the causal relationship between FDI and domestic
investment in Turkey. His sample covers 1970-2007 period and he used Johansen Cointegration
Method, Granger Causality Analysis and Impulse Response functions. At the end, Acikalin
observed that there is no cointegration relationship between the variables and the causality runs
from domestic investment to FDI, which is the reverse of the expectations of the research. Impulse
response functions show that an increase in domestic investment leads an increase in FDI.

Gocer et al. (2012) investigated the impact of FDI on domestic investment for 35 panel
developing countries for the period between 1992 and 2010. With the GMM methodology, a
positive affect has been observed from FDI to domestic investment.
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Considerable number of previous researches concerned with the relationship or effect
of the FDI inflow to Turkey on domestic investment or a panel studies of FDI includes only data
on FDI, domestic investment and GDP. The investigations deeply searched the causality between
them in the short term and long term and the direction of the causality which hugely affects the
determinants of the dependent variables.

With this point of view, while considering the relationship between sectoral FDI in
Turkey and domestic investment, it was best and most significant to use Gross Fixed Capital
Formation which is the total value of a producer’s acquisitions less disposals, of fixed assets during
the accounting period plus certain specified expenditure on services that adds to the value of nonproduced assets, sectoral FDI on agriculture, manufacturing and services which are the leading
sectors for Turkey, domestic investment, GDP and export. The omitted variables are done so due
to their insignificancy or stability along the period of 2005/Q1-2016/Q3.

3.2. Stationarity Test

It is very common to observe that a macroeconomic variable may increase or decrease
over time. This downward or upward trend amounts to non-stationary. A time series, xt, is defined
to be stationary when distribution shows time-invariant characteristics. This is another way of
saying that mean and variance of the distribution stays as it is. Non-stationary series can be
mathematically described as:
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Xt=Xt-1+t
where Xt and Xt-1 are values of the variable at time t and t-1 and t is the random walk component.

If a time series is stationary, the mean, variance, and covariance do not change over
time. A constant expected value, variance, and covariance over time are defined as weak
stationarity.

Generally, the concept of covariance stability is sufficient. Macroeconomic time series
generally do not have stationarity. The series with this property becomes a series with stationarity
by taking first or second differences and/or logarithms. Researches proposed many tests to detect
stationarity. In this study, the stationarity of the variables is tested using the Augmented DickeyFuller unit root test (ADF). The Dickey-Fuller test cannot be used if the error terms contain
autocorrelation. By using the lagged values of the time series, the autocorrelation in the error term
can be removed. Dickey-Fuller developed a new test that includes the lagged values of the
dependent variable as independent variable. This test is the Augmented Dickey-Fuller test.

The result of the Augmented Dickey-Fuller (ADF) test are shown below. Accordingly,
three variables show non-stationarity: Gross Domestic Product, Domestic Investment, and Export.
According to the ADF test, t-statistics of GDP is -0.274 indicating that null hypothesis of nonstationarity cannot be rejected. Similarly, domestic investment and export have t-statistics of 0.380
and 0.307, respectively meaning that both variables are non-stationarity.
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Table 3: Stationarity Test

Variables

t-statistics

p-value

Agriculture FDI

-5.252

0.0000

Manufacture FDI

-4.224

0.0000

Service FDI

-5.379

0.0000

GDP

-0.274

0.9291

Domestic Investment

0.380

0.9807

Export

0.307

0.9777

To remove the non-stationarity, the first difference in log of the related data is taken and
the result is given below. Results reveal that all the variables have stationarity after first difference
in log. Here, the USD values for the variables were used instead of the rounded percent changes
for the values to show changes on them in a more detailed way. In this way, our variables become
more explanatory in more real-life terms.
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T-statistics of GDP, domestic investment, and export are above the critical value. This
means that null hypothesis of non-stationarity is rejected.

Table 4: After Differencing

Variables

t-statistics

d_GDP

p-value

-

0.0000

-

0.0000

-

0.0000

5.988

d_DomesticInvestment
7.137

d_Export
9.032

Note: “d” indicates the first difference in log

After taking first differences in log of these non-stationarity variables, its plots are given
below. Accordingly, three variables are plotted which are GDP, export, and investment. Difference
of GDP oscillates around zero, but its volatility dramatically increased toward the mid-2015. Even
though the volatility is high, the focus is on the stationarity.
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Figure 13: Graph of Differenced in GDP

As in GDP, investment variable also fluctuates around zero except for the mid-2015.
After taking first difference in log, the investment is appeared to be stationary. Investment follows
a very similar pattern to the GDP variable, but naturally the level of investment is different from
the GDP variable.
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Figure 14: Graph of Differenced in Investment

Export is the last variable that is turned into a stationary variable. Interestingly, export
is the only variable explicitly shows the effect of global financial crisis hit in 2008-2009. In this
period, Turkish export shrunk sharply following the global recession but then it recovered after
the crisis and reached its pre-crisis level. Another high volatility can be observed at the end of
2014 as happened to other two variables, namely GDP and investment.

After running unit root test, eyeballing the graphs is one of the most commonly used
methods in the literature. But more formally, autocorrelation function can be used to detect non-
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stationarity in the data. To do that, autocorrelation analysis will be conducted for all the variables
of interest in this research.

Figure 15: Graph of Differenced Export
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3.3. Autocorrelation

The problem of autocorrelation is the assumption that there is no relationship between
the error terms.

E(ui,uj) = 0, i≠j

In other words, there is a relationship between error terms. Between ut and ut-1,
autocorrelation means equality of covariances or expected values of zero.

Some causes of autocorrelation (Gujarati, 2009):

•

In the time series, a relationship between the error terms is expected,

especially if they contain trends. In such data, they have cyclical movements, a momentum,
which causes variables to be associated with them.

•

This problem may also occur if there are variables that should be present in

the equation but not in them. For instance, assume that Yt = β1 + β2X2t + vt is predicted in
order to predict Yt = β1 + β2X2t + β3X3t + ut. In this case, vt includes the effects of X3 which
may lead to bias in the regression result.
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•

In case where the mathematical form of the equation has been incorrectly

defined, autocorrelation may occur. For example, when using a linear model, Yt = β1 +
β2Xt + β3Xt2 + ut, Yt = β1 + β1Xt + vt

•

The structural change can also make the error terms serially dependent.

•

Systematic measurement errors in the dependent variable can also cause

autocorrelation.

If the autocorrelation is ignored, then the coefficient variances obtained would be
smaller than the true variance value and these variance values are biased and inconsistent. Thus,
depending on them, the R2 value can be overestimated, the resulting t and F statistics and the
confidence intervals obtained at the end cannot be reliable.

In Figure 16-18, the autocorrelation plots are presented for all the variables used in the
analysis.
Accordingly, autocorrelation graph of differenced investment indicated that it is
stationary in that the values stay within the dark region. If the values locate outside of this region,
then it can be concluded that the variable is not stationary. The other observation which is quite
important in stationarity analysis is that the autocorrelation coefficients of differenced investment
decreases over time. As the number of lags increase, the autocorrelation coefficient decreases
indicating that investment variable is stationary.
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Figure 16: Autocorrelation Function of Differenced Investment

In Figure 16, the autocorrelation plot of differenced GDP is given. For instance, the
autocorrelation with lag five shows that the correlation between the variable and its value that were
observed five time periods earlier.

Autocorrelation plot of the difference in log tells us that after the third lag, spikes turns
out to be statistically insignificant. This means the spike has a value that is significantly different
from zero. If a spike is significantly different from zero, it amounts to autocorrelation. Other way
around, a spike close to zero is an indicator that it is against autocorrelation.

42

When the spike is close to zero, the spikes are statistically significant for lags up to three.
This means that the differenced GDP values are not correlated with each other. Put differently, as
the values of GDP increases, it does not tend to continue rising.

Figure 17: Autocorrelation Function of Differenced GDP
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Figure 18 presents the autocorrelation function of differenced export. The
autocorrelation plot supports eyeball test that the data does not include trend.

According to the autocorrelation plot, the 95% confidence intervals for the correlation
coefficients between all the lagged series and the time series at hand are given in the two graphs
shown below for differenced export data. The null hypothesis of correlation coefficient is zero,
that is H0: ρk = 0, cannot be rejected.

Figure 18: Autocorrelation Function of Differenced Export
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In the Figure 19-21, the autocorrelation plots of sectoral FDI are examined. For the
foreign direct investment data, both positive and negative spikes are reported but all these spikes
are not statistically significant at 95% level. Therefore, it can be concluded that none of the sectoral
foreign direct investment data show non-stationary characteristics.

When sectoral foreign direct investment variables are separately examined, it turns out
that autocorrelation coefficients decay at the early lags in manufactural and service foreign direct
investment, but autocorrelation coefficients decay agricultural foreign direct investment at a
slower speed but as these coefficients within no autocorrelation region at 95%, it can be said that
all these variables are stationary.

This evidence supports the formal test result of unit root analysis. Because Augmented
Dickey Fuller test results also suggest that none of the sectoral foreign direct investment variables
include trends, so they are all stationary.
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Figure 19: Autocorrelation Function of Differenced Agricultural FDI

Figure 20: Autocorrelation Function of Differenced Manufactural FDI
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Figure 21: Autocorrelation Function of Differenced Service FDI

3.4. Multicollinearity

Multicollinearity is defined as the high correlation of two or more variables which is a
phenomenon that frequently occurs in the regression analysis.

If the correlation coefficient is close to or equal to 1, then parameters become
indeterminate. It is difficult to find numerical values for each parameter separately.
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If the correlation coefficient is equal to 0, then these variables are called orthogonal
variables and there is no problem in terms of multicollinearity in the estimation of the coefficients.

Likely detection ways of multicollinearity are as follows:

•

Variation of estimate coefficients across models

•

While t-test does not statistically significant, F-test tells the reverse

As a rule of thumb, there may be problems of multicollinearity if correlations among
independent variables are beyond 80%. No multicollinearity is detected among the variables here.
Therefore, all the variables are included in the regression for this research.

Table 5: Multicollinearity

d_inv

agri

manuf

d_inv

1,0000

Agri

-0.0061

1,0000

Man

-0.0140

0.1596

1,0000

service

-0.1805

-0.2243

-0.0033

service

d_gdp

d_export

1,0000
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d_gdp

0.2343

0.0352

0.1298

-0.0964

1,0000

d_export

0.1311

0.1857

0.3082

0.0264

-0.1120

1,0000

3.5. Granger Causality

One of the tests used to determine the direction of the causality of the relationship
statistically is the Granger causality test. Granger (1969) developed a relatively simple test that
identifies the causality between variables. Granger suggests that X causes Y if the past values of
X are helpful in predicting Y.

Table 6 shows that domestic investment causes foreign direct investment and this is
statistically significant at 1% level. So, domestic investment is the dependent variable and foreign
direct investment is independent variable. The reverse is not correct.

49

Table 6: Granger Causality

Equation

Excluded

chi2

Prob > chi2

Domestic

FDI

15.805

0.003

Domestic

6.4119

0.170

Investment

FDI

Investment

3.6. Determining the optimal number of lags

In this part, this research tries to determine the optimal number of lags of the
independent variables. The information criteria used are provided below. Accordingly, final
prediction error (FPE) and Hannan and Quinn information criterion (HQIC) suggest that the
optimal number of lag is two quarters. Therefore, two lags are determined as the optimal number
of lag.

Table 7: Optimal Number of Lag

lag

LL

LR

df

p

FPE

AIC

HQIC

SBIC
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0

3884.33

1

-3858.3

1.1e+75

189.772

189.863

190.023*

190.259

190.898

192.014

52.048

36

0.041

1.7e+75

144.93

36

0.000

3.3e+74* 188.48

189.667* 191.74

65.293

36

0.002

5.4e+74

188.643

190.378

193.408

106.82* 36

0.000

4.8e+74

187.794* 190.077

194.063

2

3785.84
-

3

3753.19
-

4

3699.78

Invt=a0+a1L2.GDPt+a2 L2.Exportt+a3 logL2.agrit+ a4 logL2.mant + a5 logL2.servicet
+ei,t

Yi,t = Domestic investment
GDP = Gross Domestic Product
Export = Export of Turkey
agri = Agriculture sector FDI
man = Manufacture sector FDI
service = Service sector FDI
L2 and log = 2 lags as determined in the previous analysis and logarithm
respectively
ei,t

= Error term.
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3.7. VAR Analysis

Vector Autoregressive Model with two lags are used to decide whether sectoral FDI
crowds out domestic investment or not. The results of the analysis are provided below. Results tell
us that investment with two lags, manufacture FDI with two lags, GDP with two lags are
statistically significant relation with the contemporary domestic investment.

Domestic investment with two lags is positively related with the current domestic
investment so that it can be concluded that past investment bears importance for the current
investment. Besides, GDP with two lags also has an impact on investment in that results show that
their relationship is statistically significant at 1% level. So, it is natural to assert that once GDP
increases, domestic investment increases as well.

The most important result is about the manufacture sector FDI. This variable has
statistically significant relation with the domestic investment at 1% level indicating that 1-unit
increase in manufacture sector FDI retards domestic investment.

Even though the estimated coefficient of agriculture sector FDI and service sector FDI
are not statistically significant, their estimated coefficient has negative sign implying that an
increase in sectoral FDI lowers the domestic investment, which amounts to crowding-out.
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Table 8: Result of VAR analysis (Dependent Variable – d_inv)
Coefficient

Standard Error

z

p-value

L1.

-.0460005

.1439135

-0.32

0.749

L2.

.2666223

.1345641

1.98

0.048

L1.

-3135962

2125915

-1.48

0.140

L2.

-774359.4

1933166

-0.40

0.689

L1.

143765.8

3267345

0.04

0.965

L2.

-11400000

3481084

-3.29

0.001

L1.

810129.6

3352080

0.24

0.809

L2.

-344379.5

3008230

-0.11

0.909

L1.

-.0540943

.0217727

-2.48

0.013

L2.

.0966907

.0217869

4.44

0.000

L1.

1.187.834

1.212.285

0.98

0.327

L2.

.6498421

1.348.651

0.48

0.630

d_inv

agri

man

service

d_gdp

d_export

Note: “d” denotes the difference in log and “L1” and “L2” show one lag and two lags,
respectively.
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3.8. Post Estimation Tests

3.8.1. Impulse-Response Function

Impulse-response functions reflect the effect of a standard error shock on one of the
random error terms on the present and future values of internal variables. The most effective
variable over a macroeconomic size is the variance decomposition whether this variable can be
used as a policy tool is determined by the effect-response functions (Özgen and Güloğlu, 2004).

The reaction of each variable in the system to its own and other variables' errors is called
an effect-response. Impulse response functions show the effects of shocks on variables and what
effect they have. In order to determine how the shocks are formed, the movements of the variables
in the period are examined first. In the Influence-Response Function graphs, the horizontal axis
indicates the duration of the response in a quarter of a cycle, and the vertical axis indicates the size
of the response.

The continuous lines in the graphics indicate the response of the dependent variable
against a standard error shock in the error terms of the model, while the dashed lines indicate the
confidence intervals for the ± 2 standard error. The confidence interval is represented by the dark
region in each graph.

When the Impulse-Response graphs in Figure 21 are analyzed, it turns out that export
response negatively to itself at first period then this response decays over time. The response of
the GDP series to its own shocks went negative, reaching the lowest level in the second period and
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increased to the positivity after this period. The response of GDP to investment is similar to the
shocks in the GDP itself but at a smaller scale.

Agricultural FDI does not have a big response. It seems that GDP has an impact on the
investment however the magnitude of the response decays over time.

Figure 22: Impulse-Response Functions of GDP, Export, and Agricultural FDI
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One of the techniques used to determine the causes of the change is the VAR
decomposition. The variance decomposition obtained from the moving averages section of the
VAR model refers to the sources of the shocks occurring in the variables themselves and in the
other variables. Variance decomposition analysis, which shows the percentage of a change in the
variables used, and what percentage is from other variables, also gives information about the
degree of causality relations between variables (Enders, 1995).

Variance decomposition table shows that GDP causes a long period decreases in export
and it decays over time.

Table 9: Variance Decomposition between GDP and Export

step

oirf

Lower

Upper

oirf

Lower

Upper

1

-37028.7

-318030

243973

315654

-92845.7

724154

2

248524

-5230.83

502279

162349

-277425

602122

3

-140231

-380087

99625.1

169905

-209996

549805

4

-135670

-352047

80708.1

-175293

-545844

195259

5

123289

-80716.6

327294

85858.2

-267773

439489

6

133856

-75745.7

343458

54763.9

-273426

382954

7

-108120

-310754

94513.7

45587.5

-248302

339477

8

-153961

-365639

57717.7

-180258

-462485

101969

9

128746

-77107.2

334598

54879.5

-223048

332807

10

122355

-101556

346266

77410.1

-173931

328751
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The Impulse-Response graphs in Figure 23 reveal that the manufacturing FDI response
positively to GDP at first period then the magnitude of response decays over time. The response
of service FDI to GDP is the reverse to the response of manufacture FDI. Service FDI is positively
responses to GDP at first period then it turns to positive and the response dies out over time.

Figure 23: Impulse-Response Functions of GDP, Manufactural FDI, and Service FDI

The Impulse-Response graphs in Figure 24 are important to observe since they reveal
the relationships between GDP, Domestic Investment and Manufacturing FDI. Graph shows that
the manufacturing FDI responses slightly positively to GDP at first period then the magnitude of
response decays over time, becomes negative and increases again in the next period.
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Manufacturing FDI positively responses to domestic investment but the response is
relatively small. Impulse Response functions for domestic and manufacturing FDI are the most
important to observe since these are the focus on this study and the negative effects are
concentrated on manufacturing.

From the below figure, it can be easily observed that the unpredicted changes in
manufacture FDI do not have a perceptible effect on domestic investment, which shows the lack
of crowd-out effect. It is important to interpret the VAR analysis within this knowledge since
variable has statistically significant relation with the domestic investment and shows manufacture
FDI retards domestic investment for the period analyzed in Turkey.

Figure 24: Impulse-Response Functions of GDP, Domestic Investment, and
Manufacturing FDI
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As seen from some of the Impulse-Response Function graphs, there are dull plots. This
is best and easily explained by saying that the variable is unresponsive to the other variable being
tested. Some variables remain flat among the variable it is being tested.

In both Table 10 and Table 11, it appears that the GDP causes a short series of increases
in manufactural FDI then it decays over time. GDP leads to 1 period of increase in service FDI
and GDP causes a short period of decreases. This positive and negative response continues for
some period then they die out.

Table 10: Variance Decomposition between GDP and Manufacture FDI
step

oirf

Lower

Upper

oirf

Lower

Upper

1

.032197

-.041377

.105771

.112118

-.009602

.233838

2

-.009344

-.074499

.055811

.041243

-.084837

.167323

3

.009737

-.053407

.072882

.073718

-.027338

.174775

4

.009965

-.053093

.073023

.007604

-.079511

.094719

5

.017825

-.03686

.07251

.036833

-.039048

.112715

6

-.017747

-.080078

.044584

-.025204

-.099159

.048751

7

-.007439

-.062649

.04777

-.004175

-.066275

.057926

8

.006419

-.052433

.06527

-.021535

-.078072

.035003

9

.012601

-.039166

.064367

.015945

-.037798

.069688

10

-.015847

-.073483

.041789

-.017464

-.067005

.032077
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Table 11: Variance Decomposition between GDP and Service FDI

step

oirf

Lower

Upper

oirf

Lower

Upper

1

.07818

-.012591

.168951

.089286

-.041298

.21987

2

-.028119

-.096969

.040731

.009315

-.11743

.13606

3

-.010896

-.068257

.046465

-.005732

-.112616

.101152

4

.019305

-.038792

.077402

-.024451

-.118222

.06932

5

.009781

-.047128

.06669

.00504

-.071312

.081391

6

-.029431

-.091276

.032413

-.039558

-.115042

.035926

7

-.006644

-.061239

.047952

-.017167

-.073502

.039167

8

.018945

-.038514

.076403

-.007611

-.057772

.04255

9

.0083

-.045122

.061722

.016198

-.032941

.065336

10

-.023962

-.082264

.034341

-.017147

-.066644

.032349

3.8.2. LM Test

The LaGrange Multiplier (LM) test is useful in that it is both suitable for testing for
autocorrelation of any order, and also can be used for models with or without lagged dependent
variables.

The LaGrange multiplier test utilizes the estimated residuals in running the test. Auto
regression may occur due to misspecification not only due to characteristics of the residual
obtained. Studenmund (2001: 313-318): “Essentially, this rests on the fact that, economic variables
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are usually auto correlated and if such a relevant variable effect is included in the stochastic term,
then the stochastic term will to that extent become auto correlated”

Table 12: LaGrange Multiplier test

lag

chi2

df

Prob>chi2

1

319.997

36

0.65936

2

317.118

36

0.67274

3

276.130

36

0.84070

4

389.732

36

0.33748

The null hypothesis of the LM test is that no autocorrelation between residuals. Results in
the Table 12 reveals that I cannot reject the null hypothesis of no autocorrelation because the pvalues of four orders show the results are not statistically significant at conventional levels.
Therefore, The LM test used to determine whether the error terms in the predicted VAR model are
correlated to each other shows no autocorrelation in any of the lag lengths.
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3.8.3. Testing Normality of the Residuals

The following list indicates the deviations from regression assumptions:

•

Interdependency between estimation errors. (Autocorrelation)

•

Unequal variances of estimation errors.

•

High correlation between independent variables

•

Non-normally distributed error terms

In order to analyze whether residuals are normally distributed, Jarque-Bera (JB) Test
applies. Along with the JB test, skewness and kurtosis are reported as well.

H0: the disturbances in a VAR are normally distributed

H1: the disturbances in a VAR are not normally distributed
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The p-values show that, except for investment, null hypothesis cannot be rejected
according to JB test. Besides, skewness test indicates the coefficient is close to zero and kurtosis
test reports that the coefficients are close to three as required by normal distribution.

Table 13: Jarque-Bera Test

Equation

chi2

df

Prob> chi2

d_inv

56.218

2

0.00000

log_agri

1.027

2

0.59839

log_man

1.024

2

0.59932

log_service

0.858

2

0.65119

d_gdp

0.539

2

0.76388

d_export

3.223

2

0.19958
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Table 14: Skewness Test

Equation

Skewness

chi2

df

Prob> chi2

d_inv

1.7013

17.850

1

0.00002

log_agri

.36598

0.826

1

0.36345

log_man

.19063

0.224

1

0.63593

log_service

.29099

0.522

1

0.46991

d_gdp

.05254

0.017

1

0.89619

d_export

-.72283

3.222

1

0.07265

Table 15: Kurtosis test

Equation

Kurtosis

chi2

df

Prob> chi2

d_inv

7.9887

38.368

1

0.00000

log_agri

2.6389

0.201

1

0.65386

log_man

2.2797

0.800

1

0.37115

log_service

2.5334

0.336

1

0.56231

d_gdp

2.4183

0.522

1

0.47014

d_export

2.9736

0.001

1

0.97382
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3.8.4. VAR Stability

This analysis basically checks the eigenvalue stability after estimating the parameters of a
vector auto regression using VAR analysis. The condition is that if all eigenvalues are less than 1
then the estimates satisfy the stability condition.

Table 16 indicates that all the eigenvalues are less than 1, so I can conclude that stability
is ensured with this test.

Table 16: Eigenvalue Stability

Eigenvalue

Modulus

-.00497847

+

.9843109i

.984324

-.00497847

-

.9843109i

.984324

-.888407

.888407

.7074125

.707413
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.6100904

+

.3445505i

.700661

.6100904

-

.3445505i

.700661

-.1821951

+

.5305781i

.560989

-.1821951

-

.5305781i

.560989

-.507853

.507853

.00365074

+

.4130967i

.413113

.00365074

-

.4130967i

.413113

-.216881

.216881

After estimating the model, it is necessary to carry out the tests of the error term and to test
whether the predicted model shows a static structure. The stability or stability of the model depends
on the eigenvalue of the coefficient matrix. If all of the eigenvalues of the coefficient matrix are
within the unit circle, the system is stationary or stable.
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The position of the inverse roots of the AR model polynomial of the predicted model in the
unit circle also revealed that the model did not have any problems in terms of stability.

Figure 25: Locations of the Eigenvalues

3.8.5. Wald lag-Exclusion Statistics

Wald tests whether the endogenous variables at a given lag are jointly zero for each
equation and for all equations jointly.
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H0: all the endogenous variables at a given lag are jointly zero.

H1: all the endogenous variables at a given lag are not jointly zero

Investment appears to have a different lag structure than the other variables in that p-values
at both lags suggests to reject null hypothesis. In the second and third equation, the null hypothesis
that all endogenous variables have zero coefficients at the one and second lag cannot be rejected.
In contrast, fourth, fifth, and sixth equations null hypotheses are rejected at first lag but not at the
second lag of the fourth lag.

Table 17: Wald Test Result

Equation:

d_inv

lag

chi2

df

Prob>chi2

1

1.307.666

6

0.042

2

4.113.151

6

0.000

Equation:

log_agri

lag

chi2

df

Prob>chi2

1

9.881.265

6

0.130

2

4.138.474

6

0.658

Equation:

log_man
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lag

chi2

df

Prob>chi2

1

948.093

6

0.148

2

6.860.627

6

0.334

Equation:

log_service

lag

chi2

df

Prob>chi2

1

1.408.248

6

0.029

2

4.903.119

6

0.556

Equation:

d_gdp

lag

chi2

df

Prob>chi2

1

1.992.437

6

0.003

2

1.167.882

6

0.000

Equation:

d_export

lag

chi2

df

Prob>chi2

1

1.799.563

6

0.006

2

1.701.359

6

0.009
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Conclusion
In this study, the relationship between FDI and domestic investment are explored. To
do that, sectoral FDI data is employed and gross fixed capital formation is used as proxy for
domestic investment during 2005Q1-2016Q2. Other two variables, namely GDP and export are
controlled for. By applying VAR model, it is found out that all the estimated coefficients of sectoral
FDI are negative indicating a crowd-out in Turkey. However, only manufacture sector FDI
presents statistically significant relation with the domestic investment. Therefore, it makes sense
to conclude that any FDI inflow into the manufacture sector is likely to decrease domestic
investment while at the same time unpredicted changes in manufacture FDI do not have a
perceptible effect on domestic investment.
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etkileşim. Erciyes Üniversitesi Sosyal Bilimler Enstitüsü Dergisi, 23, 127–151. Chakraborty, D., &
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